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Introduction 

Since 1990, federal legislation has encouraged states and local programs to improve the 
academic achievement of students who participate in career/technical education (CTE). 1 
This focus on academics is intended, in part, to provide high school students with rigorous 
content needed to prepare for further education and careers in current or emerging profes- 
sions (2006 Perkins Act, Section 3(5)(A)(i)). Since enactment of this federal mandate to 
improve the academic achievement of CTE participants, related research has focused 
on tracking trends in the academic performance of CTE participants and analyzing the 
“value added” of CTE participation to academic achievement (Silverberg et al. 2004). 
Researchers have measured academic performance in two main ways, analyzing trends 
in both the academic coursetaking and tested achievement of CTE participants. These 
analyses have shown that, since 1990 and earlier, both the amount and rigor of CTE 
participants’ academic coursetaking have increased and the percentage of public high 
school graduates combining rigorous academic coursework with concentrated CTE 
coursework has also increased (Tuma and Burns 1996; Levesque et al. 2000; Levesque 
2003b; Silverberg et al. 2004; Levesque et al. 2008). Other analyses have shown that 
the academic achievement of CTE participants as measured by standardized tests has 
increased over time, particularly in reading and math (Silverberg et al. 2004). Moreover, 
these studies have shown that gaps in academic coursetaking and achievement between 
CTE participants and their non-participating classmates have narrowed. 

In addition to analyzing trends in the academic performance of CTE participants, research- 
ers have also examined the “value added” of CTE coursetaking to students’ academic 
achievement. Descriptive analyses typically find that greater CTE coursetaking is associ- 
ated with lower academic achievement at the end of high school (McCormick and Tuma 
1995; Levesque et al. 1995). While this lower achievement may be due, in part, to differ- 
ences in the amount and types of academic courses that CTE participants take, differences 
in student characteristics also play a role, including the historically lower prior academic 
achievement of CTE participants compared with non-participants (Levesque et al. 2000; 
Agodini, Uhl, and Novak 2004). Analyses that account for differences in various student 
characteristics have consistently shown a neutral effect of CTE coursework on academic 
achievement (Rasinski 1994; Plank 2001; Agodini et al. 2004; Bae et al. 2007). These 
latter analyses typically group CTE participants into a single category, comparing CTE 
participants overall with their non-participating peers. Other analyses suggest, however, 
that both initial and subsequent academic achievement in high school vary by the type 
of CTE coursework that students take and that CTE students are not a homogeneous 
group with respect to a variety of characteristics that are related to academic achievement 
(Levesque 2003a; Levesque 2003b; Levesque et al. 2008). 

Focus of This Statistics in Brief 

The definition of CTE used by the National Center for Education Statistics (NCES) 
includes, at the high school level, family and consumer sciences education, general labor 
market preparation, and occupational education (Bradby and Hoachlander 1999; Bradby 

1 See the Carl D. Perkins Vocational and Applied Technology Education Act of 1990 (Public Law 101-392); the Carl 
D. Perkins Vocational-Technical Education Act Amendments of 1998 (Public Law 105-332); and the Carl D. Perkins 
Career and Technical Education Improvement Act of 2006 (Public Law 101-392); referred to as the 1990, 1998, and 
2006 Perkins Acts. 






and Hudson 2007). Most researchers — including those 
cited in the introduction to this Statistics in Brief — focus 
on occupational education courses (including courses in 
agriculture, business, and health sciences, among other 
fields) when examining the relationship between CTE 
and key outcomes (Silverberg et al. 2004). This emphasis 
reflects the fact that occupational courses represent the 
majority of CTE coursetaking (Levesque 2003b; Levesque 
et al. 2008; Hudson and Laird 2009) and studies suggest 
this is the part of the CTE curriculum most strongly 
related to employment and earnings outcomes, which are 
the ultimate goals of CTE (Boesel et al. 1994; Bishop and 
Mane 2004). 

This Statistics in Brief also focuses on students who 
participate in occupational education, comparing the 
science coursetaking and achievement of public high 
school graduates of the class of 2005 who concentrated 
in occupational education with graduates who did not. 
While the Brief includes a comparison between occupa- 
tional concentrators overall and nonconcentrators, the 
primary focus here is on comparing concentrators in 13 
different occupational program areas with nonconcentra- 
tors. This Brief provides new information on the academic 
achievement of CTE participants by focusing on science 
achievement and describing this achievement for CTE 
concentrators in different occupational programs. 2 

The Brief also examines the science achievement of CTE 
participants who earned similar numbers of science credits, 
and looks at how the level and types of science courses 
taken differ among participants. These analyses are useful 
because previous studies have found that achievement 
gaps may be linked to the differing levels and types of 
academic coursework that students take (Plank 2001; 
Levesque 2003b; Silverberg et al. 2004), and because 
academic coursetaking is relatively amenable to policy 
action. Although this Brief cannot examine the causal 
impact of coursework on achievement, the analysis shows 
the varying relationships between science coursework and 
achievement for concentrators in different occupational 
programs and suggests areas for further research. The 
reader is cautioned that many additional factors — such 
as students’ prior academic achievement, aptitudes, and 
interests, and varying curricular and teaching quality — can 
influence science achievement. This Brief does not examine 
the effects of such factors on student achievement. 

Data and Definitions 

As mentioned above, CTE at the high school level encom- 
passes family and consumer sciences education (which is 
intended to prepare students for roles outside the paid 
labor force), general labor market preparation (which 
teaches general employment skills, such as keyboarding, 
basic computer applications, and introductory technology 



2 See Silverberg et al. (2004), Stone et al. (2006), and Bae et al. (2007) for 
studies that examine the reading and mathematics performance of CTE 
participants overall. 



skills), and occupational education (which teaches techni- 
cal skills required in specific occupations or occupational 
clusters). This Brief focuses on coursetaking in occupa- 
tional education, encompassing the 13 occupational 
program areas listed in table 1. 

Coursetaking patterns were analyzed using data from the 
National Assessment of Educational Progress (NAEP) 
High School Transcript Study (HSTS) of 2005. Transcripts 
provide information on the courses that the 2005 gradu- 
ates took in grades 9 through 12, and this Brief describes 
graduates’ cumulative coursework during high school. 
HSTS researchers assigned codes to each course on a 
transcript according to the Classification of Secondary 
School Courses (CSSC) (U.S. Department of Education 
website). The analysis for this Brief then used the revised 
Secondary School Taxonomy (SST) to classify these codes 
into broader course groupings (Bradby and Hudson 2007). 
In addition to the name of a course, transcripts also provide 
the number of credits a student earned for each course. 
Credits have been standardized across schools, so that 1.0 
credit is equivalent to completing a course that meets one 
period per day for an entire school year, or the equivalent 
instructional time (120 hours of classroom instruction), 
which is also equivalent to a standard Carnegie unit. For 
simplicity’s sake, this Brief refers to credits rather than 
Carnegie units. 



Table 1 . Percentage of public high school graduates and of 
concentrators in each occupational program area in 
high school: 2005 



Program area 


Percent of all 
graduates 


Percent of 
concentrators 


Concentrators, total 1 


37.6 


100.0 


Agriculture 


4.8 


12.9 


Business finance 


1.4 


3.8 


Business support and 
management 


5.7 


15.2 


Communications and design 


5.5 


14.7 


Computer and information 
science 


3.8 


10.2 


Construction and architecture 


2.1 


5.7 


Consumer services 


2.1 


5.7 


Culinary arts 


1.5 


4.0 


Engineering technology 


2.6 


6.8 


Health science 


3.4 


9.2 


Manufacturing, repair, and 
transportation 


7.2 


19.3 


Marketing 


2.4 


6.3 


Public services 


1.4 


3.8 



1 Concentrators earned 2.0 or more credits in the program area 
indicated. The total concentrator row includes graduates who earned 
2.0 or more credits in at least one of the 1 3 program areas listed. 

NOTE: Details may sum to greater than the total, because some 
graduates concentrated in more than one occupational program area. 
Standard errors can be found in appendix B. 

SOURCE: U.S. Department of Education, National Center for Education 
Statistics, 2005 High School Transcript Study (HSTS) and National 
Assessment of Educational Progress (NAEP) 2005 1 2th-grade science 
assessment. 
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